This study examines the extent and impact of racial and ethnic segregation in California high schools during the 1988-1989 school year. We find that racial and ethnic segregation is widespread in California and that the extent of segregation varies widely among ethnic groups and among the six largest school districts. We also find significant differences in achievement le\vels across school districts and across schools within school districts, even after adjusting for differences in the background characteristics of students. The analysis suggests that segregation can, but does not always, lead to achievement differences across schools and among ethnic groups.
One of the major problems facing the educational system in the United States is the widespread inequality in educational achievement among racial and ethnic groups. On a variety of measures-high school completion rates, college participation rates, and standardized achievement tests-minorities have much lower levels of educational achievement than Whites (U.S. National Center for Educational Statistics, 1991, Tables 9, 98, 102-115) . Although the achievement gap between minorities and Whites has improved over the last decade, a sizable gap still remains.
One reason for widespread concern over minority underachievement is that it involves substantial social and economic costs. Low educational achievement is associated with higher unemployment, lower earnings, higher crime, and a greater dependency on welfare and other social services (Rumberger, 1987) . The social costs of these outcomes can be staggering. A recent study estimated that a cohort of dropouts from Los Angeles city schools-where minorities represent more than 50% of the students-costs state and local governments $3.2 billion in lost earnings and more than $400 million in social services (Catterall. 1987, Tables 3 and 4) .
Another reason for the widespread concern over minority underachievement is that the minority population is growing faster than the White population. In 1982 minorities constituted about one quarter of the school-age population in the United States, but by the year 2020 they will constitute almost half (Pallas, Natriello, & McDill, 1989 , Figure 2 ). In the state of California, racial and ethnic "minorities" already constitute the majority of students enrolled in the schools (Rumberger, 1989, Table 1 ). Thus the problem of educational underachievement is becoming less of a "minority" issue and more of a central educational issue, a fact recognized by a number of government and business leaders who have become the most outspoken advocates of improving the educational opportunities of minorities (e.g., Committee for Economic Development, 1987) .
One of the factors that historically contributed to the inequality among racial and ethnic groups is segregation. Throughout much of our nation's history, minorities were educated in separate schools with far fewer educational resources than White students (Levin, 1979, Tables 3 and 4) . But in 1954 the U.S. Supreme Court ruled in Brown v. Board of Education that segregated schools were inherently unequal no matter what level of educational resources were provided. Following the Brown decision, the courts actively attempted to reduce racial and ethnic segregation in many of the nation's schools through mandatory busing. But despite the court's efforts, Black segregation has declined only slightly since the 196Os, while Hispanic segregation has actually increased. By 1984, about two thirds of all Black and Hispanic students attended schools that were predominantly minority and almost one third attended schools that were more than 90% minority (Orfield & Monfort, 1988, Table 9 ). Now the courts appear to be abandoning their efforts to force school districts to integrate (Armstrong, 1991; Walsh, 1992) . As a consequence, some communities are attempting to integrate housing in order to integrate schools (e.g., Schmidt, 1992a) , while others are attempting to force school districts to redistribute resources more equitably among schools, even if they will not redistribute students (Schmidt, 1991 (Schmidt, , 1992b . The latter strategy is based on the premise that physical integration is less important than improving the educational achievement of minority students (Bates, 1990; Vergon, 1990) .
This study examines the extent and impact of racial and ethnic segregation in California high schools during the 1988-1989 school year. The extent of segregation is measured in the state as a whole and within the six largest districts using two widely used but different indices of segregation. We find that racial and ethnic segregation is widespread in California, and that the extent of segregation varies widely among ethnic groups and 378 among the six largest school districts. Approximately half of all high school students would need to change schools for the racial and ethnic composition of the high schools to reflect the racial and ethnic composition of the state. The impact of segregation on student achievement is estimated using a multilevel statistical technique that is appropriate for hierarchical data (e.g., students nested within schools). We use the technique lo estimate the effect of student-level factors such as race, ethnicity, and family background and the independent effects of school-level factors that describe the socioeconomic and racial composition of schools and levels of school resources. Because many school-level factors were highly correlated, we could not independently assess the impact of school composition and resources. But we did find significant differences in achievement levels across and within school districts even after adjusting for differences in the background characteristics of students. The analysis suggests that segregation can, but does not always, lead to achievement differences across schools and among ethnic groups.
Previous Research Literature
Segregation can contribute to minority underachievement in at least two ways. First, students in segregated schools may receive a poorer quality education because schools serving predominantly minorities or low socioeconomic groups may have lower funding levels, poorer teachers. and lower levels of other resources that contribute to student achievement. There is a long-standing debate in the education research community over exactly how much and in what ways school resources contribute to student learning. The early studies of school effects by Coleman et al. (1966) and Jencks et al. (1972) argued that the differential effect of schools on student achievement was very small compared with the effects of students' socioeconomic background. And the majority of studies that have examined the effects of expenditures and other resources have shown insignificant or inconclusive results (Hanushek, 1986 (Hanushek, , 1989 Walberg & Fowler, Jr., 1987) .
But many scholars claim that earlier studies of school effectiveness were flawed in two respects. First, the models used to estimate school effects were specified and estimated in such a way as to understate the effects of school resources. Typically, the models were specified at a school or district level, which did not adequately reveal the effect of educational resources on individual achievement after controlling for differences in student background (Bryk & Raudenbush, 1992; Raudenbush, 1988) . Recent studies, using more appropriate statistical techniques, have shown consistently that a variety of school factors affect student achievement after controlling for student background (e.g., Lee & Bryk, 1989; Wilims, 1986) . Second, earlier studies of school effectiveness often used limited measures of school resources, such as expenditures per pupil. Studies using more detailed and varied measures of school resources, such as teacher quality and staffing ratios, have found more powerful and consistent effects on student achievement (e.g., Lee & Bryk, 1989; Stern, 1989; Summers & Wolfe, 1977) .
Segregation may have adverse effects on minority achievement not only because of differences in educational resources but also because of differences in the racial and social class composition of the school. These differences, often referred to as "contextual effects," can affect achievement over and above the effects associated with students' individual characteristics and family background. Contextual effects may stem from several factors: peer effects, which may result from either face-to-face interactions among students or symbolic interactions, such as competition, emulation, or identification associated with students' primary reference group; the academic, social, and disciplinary climate in the school; and teachers' expectations (Erbring & Young, 1979; Willms & Raudenbush, 1989) .
Although few studies have examined contextual effects in detail, several studies have found that the social composition of the school can have significant effects on student achievement, even after controlling for the effects of school resources and individual background. Two earlier studies of student achievement examined the contextual effects Impact of Segregafion on rhe Achievement Gap associated with school mean socioeconomic status and percentage minority. Winkler (1975) found that both White and Black students in one California school district had higher eighth-grade achievement when the mean socioeconomic status of the students in the school was higher. At the same time, the achievement of Blacks was adversely affected by transferring from an elementary school to a junior high school with a lower proportion of Blacks. Summers and Wolfe (1977) found that school mean ability had a positive effect on low-ability students but a negligible effect on high-ability students in Philadelphia elementary schools. They also found that pupil achievement was higher in more integrated schools than in either high-concentration White or high-concentration Black schools. A recent study of 160 high schools throughout the United States found that the average mathematics achievement of students in high-concentration minority schools (greater than 40%) was about 15% lower than in lowconcentration minority schools, after controlling for differences in student background and a variety of other school factors (Lee & Bryk, 1989) .
Of course, contextual differences in schools can be related to differences in educational resources. For example, better principals and teachers may be more attracted to and be more likely to remain in schools with high-social-class or nonminority students. But these differences are largely independent and can be manipulated separately through policies; for example. school districts can establish policies that attract better principals and teachers to less popular schools. They can also redistribute other teaching resources and change the catchment areas of schools to alter their social composition.
Together, existing research suggests that segregation can adversely affect racial and ethnic achievement in two ways. First, it can lead to differences in school resources, which recent research suggests have an important impact on student achievement. Second, it can lead to differences in the social composition of schools, in terms of both race and social class, which also has been shown to affect student achievement through effects on peer interactions and on the teaching and learning climate in the school.
Research Design
This study examines segregation in California high schools for three reasons. First, California has a large concentration of minority students who are becoming increasingly segregated. Whereas about one half of all minority students were attending racially isolated schools in 1967, about 70% were attending racially isolated schools in 1984 (Haycock & Navarro, 1988, p. 9) . Second. earlier school performance data revealed dramatic differences between schools with high concentrations of minorities and schools with low concentrations of minorities. In the 1986-1987 school year, 12th-grade reading and math scores on the California Assessment Program were 20% lower in high-concentration Latin0 and Black schools than in low-concentration Latin0 and Black schools (Haycock & Navarro, 1988, appendix) . This meant that students graduating from highconcentration minority schools in the cities had about the same achievement level as those entering many of the suburban schools (Haycock & Navarro, 1988, p. 13) . Moreover, some critics argue that the gap between the best-performing schools and the worstperforming schools may be widening, producing even greater disparities in educational outcomes (Woo, 1987) . Third, California collects extensive data on individual students and schools that are necessary to carry out the complex statistical analysis used in this study.
Data and Samples
Two types of data were used in this study: data on schools and school districts and data on students. The data on students came from the California Assessment' Program (CAP). Each year the California State Department of Education administers achievement tests to all students in grades 3,6,8, and 12. The Grade 12 examinations are administered in December, while those for other grades are administered in the spring. In addition, a variety of demographic and educational information is collected from the students who take the tests. Most of the information is reported by students in their test booklets, but some information is reported by students' teachers. We used the CAP data for the 1988-1989 school year. Usable data were available for 198,127 12th-grade students. or 82% of all 12th-grade students that were identified in the October CBEDS data.'
Variables
Segregation was measured using CBEDS data on ethnic enrollment by school and school district. The state identifies the ethnic background of students by seven categories: (a) American Indian or Alaskan Native, (b) Asian, (c) Pacific Islander, (d) Filipino, (e) Hispanic, (f) Black, not of Hispanic origin, and (g) White. not of Hispanic origin. We concentrated our analysis on four ethnic groups-Asians. Blacks, Hispanics. and Whites-since they compose more than 96% of the student population. We did identify Filipinos separately from the other remaining ethnic groups in order to provide a clearer indication of ethnic achievement differences in the multivariate analysis (see below). But in the next section we only report results for the four largest ethnic groups.
To assess the impact of segregation on student achievement, several types of variables were constructed. First, we constructed dependent measures of student achievement. Then we constructed two types of independent variables: student-level variables that measure the effects of individual student characteristics on achievement and schoollevel variables that measure the effects of school characteristics on achievement.
Student achievemenr
Two measures of student achievement were used in this study: CAP scores on reading and CAP scores on mathematics. The CAP tests are administered through a matrix sampling technique whereby each student is assessed on only 10 reading and 10 mathematics questions out of a total of 240 possible questions in each area. This technique allows a broader range of questions to be assessed in a shorter amount of time and diminishes opportunities for cheating. Because each student answers only a few questions, CAP data do not provide reliable estimates of individual achievement. But they do provide reliable estimates of group achievement. The CSDE computes mean CAP scores for entire schools and for each ethnic group within each school. In a similar fashion, we used individual CAP scores to compute mean achievement levels for ethnic groups, schools, and school districts. To facilitate comparisons among groups and schools, we standardized the reading and mathematics scores at the individual level using the state means and standard deviations, and then calculated the means and standard deviations for each group. The means for each group are therefore expressed as "effect sizes," that is, as fractions of a standard deviation. This common metric allows for comparisons across racial and ethnic groups and across subject areas.
Student-level variables
We constructed a number of student-level variables that prior research has shown to influence student achievement. First, we constructed a series of dummy variables from the CAP data indicating whether students identified themselves as Asian, Black, Filipino, or Hispanic; female; or limited English proficient. We also constructed a dummy variable labeling a student as a "transient" if he or she entered high school after the 10th grade, since research suggests that tenure in a school could foster engagement and improve performance (Finn, 1989) . Finally, we constructed an ordinal measure of parental education based on students' reports of their parents' education level as (a) not a high school graduate, (b) high school graduate, (c) some Impact of Segregation on the Achievement Gap college, (d) college graduate, or(e) advanced degree.
School-level variables
We constructed a series of school-level variables to identify key features of schools that prior research suggests could influence student achievement apart from individual student characteristics. Two types of variables were of particular interest. The first were contextual variables that describe the socioeconomic composition and the racial and ethnic mix of the school. We constructed two contextual variables: mean parental education and the percentage of White students in the school. These variables were constructed by aggregating data from the student-level (CAP) file to the school level. The second type of variable pertains to resource levels at the schools. We constructed two variables to describe the teaching staff: mean education of teachers and mean years of teaching experience. These variables were constructed by aggregating the (CBEDS) teacher-level data to the school level. Level of education had six categories: (a) less than a bachelor's degree. (b) bachelor's degree. (c) bachelor's degree plus 30 or more semester hours, (d) master's degree. (e) master's degree plus 30 or more semester hours. and (f) doctorate. This variable \vas treated as a continuous Lsariable. We also constructed a measure of the student-teacher ratio in the school, based on total school enrollments and the total number of teachers in the school.
Measures of Segregatiort
Segregation refers to the extent that students from different racial and ethnic groups are physically separated from each other. Segregation can occur amorzg schools and within schools. Although there is an extensive literature on within-school segregation of students (e.g., Oakes, 1985) , in this article we examine only between-school segregation of racial and ethnic groups.
We constructed two indices to measure two different aspects of segregation. These and other measures of segregation have been used extensively to examine residential segregation in cities and suburbs (e.g., Massey & Denton, 1988a ), but they have not been used as widely to examine segregation in schools. The mathematical formulae for the two indices are shown in the appendix.
The first measure of segregation is the dissimilarity index, which has a range of 0 to 1 and indicates the proportion of students that would have to change schools to achieve an even distribution of students across all schools in the state or in a given school district (Zoloth, 1976) . We chose this index over competing indices (see Massey & Denton, 1988a) because of its wide use in the literature on school and residential segregation and for its straightforward interpretation for educational policy.
The second measure of segregation is the isolation index, which also has a range of 0 to 1 and may be interpreted as the probability that students are exposed to members of their own ethnic group rather than to members of other ethnic groups (Massey & Denton, 1988a, p. 289) . The isolation index differs from the dissimilarity index in that it depends on the relative size of the minority group. For example, American Indians or Alaskan Natives may be unevenly distributed across schools in a district, but because they represent a small proportion of the total population in California school districts, they may not be isolated from students of other racial and ethnic backgrounds. The reverse is true for Hispanics in some districts, where they are the largest minority group.
We estimated segregation using both indices at two geographic levels. First. we estimated the degree of segregation in the entire state of California for all seven ethnic groups identified by the California State Department of Education. Then we estimated segregation levels in the six largest districts in the state for four ethnic groups: Asian, Hispanic, Black, and White. The other three ethnic groups, which compose less than 4% of California's total enrollment, were not included in district-level analyses because their sample sizes were too small to achieve reliable estimates.
In calculating segregation indices, we used total school enrollments, Grades 9 through 12. We also examined the extent of segregation for 9th-grade students only because we thought the estimates might differ from those 382 based on total enrollment due to differences across schools in dropout rates for minority and nonminority students. However, the differences were negligible, so we have reported only those based on total enrollments.
Estimating the Impact of Segregatiotl
We estimated the impact of segregation in several steps using a number of procedures. In the first step we simply computed the mean achievement levels in reading and mathematics for each ethnic and racial group in the entire state. This provides a base reference point to see the achievement gap that currently exists between various racial and ethnic groups. Our premise is that some of the observed gap can be attributed to differences in the background characteristics of students. and some to the characteristics of the schools that they attend. We also computed the mean achievement level within each of the six largest districts in the state. Again some of the observed differences in mean achievement levels across districts can be attributed to differences in the characteristics of the students in the districts, and some to differences in the schools within the districts.
In subsequent steps of the analytsis we used a new statistical technique, known as hierarchical linear modeling (HLM). HLM is a powerful technique specifically designed to estimate models at two levels of interest: student-level models that operate \t*irlrirr institutional units (similar to ordinary least squares regression) and school-level models that examine whether the student-level models vary systematically between institutional units (Bryk & Raudenbush. 1992) . In effect. the school-level models use the estimated coefficients for the individual-level model from each institutional unit (school) and attempt to explain variation in those coefficients with school-level explanatory variables. Since the computer applications to generate HLM procedures have been available for only a few years and the data requirements are extensive, relatively few studies of school effects have employed HLM procedures. But research generated to .date substantiates the notion that both individual-level and schoollevel factors contribute to student achievement (Lee & Bryk, 1989; Raudenbush & Willms, 1991) .
Using HLM, we estimated a series of models for each of the six districts of interest. In our analyses we were interested mainly in two indicators of schooling outcomes: the average achievement level and the achievement gap between ethnic groups. We used HLM to establish whether these indicators vary significantly among schools in each district, before and after controlling for students' background. In districts where they did vary significantly, we attempted to discern whether the variation was related to differences in school context or school resources. The mathematical formulas for each of the models is shown in the appendix. Willms (1992) provides a discussion of the basic models and their appiications for monitoring school performance. Here we simply describe the estimates that each model provides.
The first model was a "null" model with no independent variables, at either the individual or the school level. It was used to partition the variance in the outcome measure (reading or mathematics) into within-and between-school components. Typically. most of the variation in student achievement can be attributed to student characteristics, but a substantial proportion (usually between 10% and 20%) can be attributed to school characteristics.
In the next model, we estimated a withinschool model using dichotomous variables for four ethnic groups: Asian, Filipino, Hispanic, and Black. The estimated coefficients provide a measure of the gap in achievement between each ethnic group and the reference category composed of the remaining three ethnic groups identified in the data: Native Americans and Alaskan Natives, Pacific Islanders, and Whites. Since the first two groups represent less than 1% in most districts, the reference category is predominantly White.
In these regressions we adjusted the values of the dichotomous variables by subtracting the state mean from each one. This process is known as "centering." Although it does not affect the estimated values of the achievement gap (regression slopes), it does transImpact of Segregation on the Achievement Gap form the value of the intercept. With this transformation, the intercept provides an estimate of the mean achievement within each district assuming that the ethnic composition in the district was the same as the ethnic composition in the entire state. With these estimates it is possible to compare how effective school districts would be if they had similar ethnic populations.
The HLM analysis is also able to determine whether there are statistically significant differences in the estimated coefficients among schools in the district. If there were significant differences, then we attempted to model those differences with school-level variables. Finally, the HLM analysis provides estimates of the proportion of variance in the coefficients that is explained by the model. This information is useful in determining how "robust" the model is in explaining variance among schools, similar CO the RZ statistic in regression analysis.
In the third model we added to model 2 four variables pertaining to students' characteristics and family background: female. parental education. transient, and limited English proficiency. We estimated this model to determine the adjusted district means and the magnitude of the minority achievement gaps after controlling for the effects of background characteristics. Because we were not interested in modeling variation between schools in the effects of these background characteristics. we "fixed" their slopes CO be the same (parallel) across schools.2 In this model we again centered each variable on its state mean so that the intercepts represent the estimated mean achievement levels for students in the district with mean characteristics like those for the state as a whole.
In the fourth model we tested for the effects of school-level variables on betweenschool differences in adjusted mean achievement and the minority achievement gap. In particular, we were interested in estimating the effects of student characteristics in the school as a whole. referred to as school context, and the effects of school resources.
Unfortunately, we encountered two problems. First, these variables are highly correlated with each other. In the Los Angeles school district, for example, the sample esti-.
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mates of the percentage of White students was highly correlated with mean parental education (r = .768), years of teaching experience (r = .647), and student-teacher ratio (1 = .439). Therefore, it was impossible with these data to differentiate between the effects of the contextual variables and the effects of the resource variables on average student achievement in the district and the size of the minority achievement gap. Second, the numbers of schools within districts, with the exception of Los Angeles, were too small to accurately estimate models that included two or three school-level variables.
In order to address these problems, we decided to select a single school-level variable-mean parental education--to "explain" between-school differences in mean achievement and the minority achievement gap within each of the six districts. We selected this variable based on an analysis of Los Angeles in which we estimated separate models with school-context measures (percentage of White students and mean parental education) alone, school resource measures (mean teacher education, mean teacher experience, and student-teacher ratio) alone. and context and resource measures together. The analysis revealed that mean parental education had the largest independent effect on district mean achievement and the minority achievement gap. We suspect that this is the case because it serves as a good measure of school context and also serves as at least a partial proxy for school resources. whereas the resource variables are unable to serve as a proxy for school context.
Results

The Extent of Racial and Ethnic Segregation
Results. for measures of segregation in California high schools are shown in Figure 1 for the four major ethnic groups: Asians, Blacks, Hispanics, and Whites. Results are shown for the six largest districts and for the state as a whole. Column 1 shows the mean proportion of each ethnic group in the district and in the state; column 2 shows the extent of dissimilarity, and column 3 shows the extent of isolation. In addition to the numerical measures, we generated dot plots that show 384 the distribution of each ethnic group among the high schools within the district. The percentage of minority students in each school is represented by a small circle. The long vertical line drawn on each graph for each racial and ethnic group indicates the percentage of minorities in the state; the small vertical line drawn for each district indicates the percentage of minority students in each district. If there were no segregation within districts, the circles for each school would be centered on the small vertical line.
Statewide, Whites composed just over one half of the secondary school students in [1988] [1989] 
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Asians were more segregated in the three largest districts (Los Angeles, D = .393, I = .137; San Diego, D = .362. I = .202; and San Francisco, D = .361, I = .523) than in the other three districts. The figures show the importance of using the two measures of segregation; in each of these districts the proportion of students that would have to change schools to achieve an even balance is about the same (D ranges from .361 to .393), but in San Francisco, Asians were more isolated (I = S23, compared with .137 and .202). In Kern and Grossmont. the isolation index was low, indicating that Asians had considerable exposure to non-Asians in those districts.
Blacks also experienced a high degree of segregation in Los Angeles (D = .530, I = .423) and San Diego (D = .345. I = .263). In Grossmont, the dissimilarity index was high (D = .419), but the isolation index was low (I = .060) because only about 3% of the district population was Black.
Hispanics were segregated to a large extent in Los Angeles (D = .460, I = .662). San Francisco (D = .420, I = .252), and Kern (D = .415, I = .433). The isolation index for Los Angeles is particularly large. It is also high in East Side and Kern.
With the exception of Los Angeles, the dissimilarity indices for whites are not particularly high, but the isolation indices are high for Los Angeles (I = .375), San Diego (1 = .520), East Side (I = .395), Kern (I = .656), and Grossmont (I = .833). This means that districts tend to isolate Whites from nonWhites across schools.
Overall, the figures indicate a high degree of segregation in California high schools. These findings are consistent with recent national and state figures showing that minority students are still highly segregated in the nation's schools despite more than 20 years of desegregation efforts (Haycock & Navarro, 1988; Orfield & Monfort, 1988) . On a more positive note, comparisons of these results with an earlier study of segregation in 23 California school districts by Zoloth (1976) show that segregation in most districts decreased substantially over the last 2 decades even though the number of ethnic and racial minorities in the state increased dramatically. Despite these trends, however, school 386 segregation remains high. To a large extent, between-school segregation reflects the high level of residential segregation found in many cities (Denton & Massey, 1988; Massey & Denton, 1988b) . But districts can create more equitable distributions of students among schools through a number of policy initiatives (see Bates, 1990; Vergon, 1990) . Although some districts have been required by the courts to implement desegregation programs, others have voluntarily introduced measures such as redefining school catchment boundaries and creating magnet schools to attract certain types of students to particular schools.
School and Etlrrlic Differences iti Achievement
The preceding analysis revealed that high school students are highly segregated among schools according to their ethnic and racial background. But does segregation lead to differences in educational achievement among schools? To address that question we first examine differences in mean achievement levels among high schools in each of the largest districts. and then achievement differences among racial groups within these districts. In the discussion we will refer to the results in both Tables 1 and 2.
School differences irl meat1 achievement
The results reveal that mean achievement levels vary widely among the six largest school districts in the state (Table 1) . Due to standardization, the mean achievement levels in the state have a value of 0 and a standard deviation of 1. As a result, the unadjusted mean values for the districts represent "effect sizes" relative to the state mean. In Los Angeles, for example, high school seniors had a mean reading achievement score of -.256 in 1988, which represents one quarter of a standard deviation below the state mean (subsequently referred to as -.256 SD). Mathematics achievement in Los Angeles was even worse-more than a third of a standard deviation below the state mean. Achievement test scores were also significantly below the state average in San Francisco, East Side, and the Kern school districts. In San Diego, student achievement V was on par with the state average, while in Grossmont, students scored more than .l SD above the state mean.
While these figures reveal the average level of achievement in the district, they do not reveal how much variation there is in student achievement among schools within the district. The figures in the top row of Table 2 reveal the extent of this variation, particularly the proportion of variance in the two outcome measures that exists within and between schools in the six districts. As we suggested earlier, most of the variation in achievement occurs within schools and can be attributed to differences in students. But in some districts, particularly Los Angeles and San Francisco, there is substantial variation in achievement among schools.
These differences are also revealed in the values for the estimated parameter variance for district mean achievement. The values are much higher for Los Angeles and San Francisco than for the other schooi districts. 'I.et the values in all six districts were statistically significant, which means that there were significant differences in average achievement among high schools in all six districts.
Some of these differences can be attributed to differences in the characteristics of students. We therefore estimated values of district means with statistical adjustment for race and ethnicity, student background, and school context. The adjusted values for mean student achievement shown in the top part of Table 1 are the estimated achievement levels in the six districts assuming that the composition of students in each district was the same as in the state as a whole. Any remaining differences among districts reveal the impact of school factors on student achievement since the effects of student factors have been controlled. The adjusted values therefore provide a much more appropriate basis for comparing the performance of school districts (Willms, 1992) .
The first set of estimates are adjusted for differences in the race and ethnicity of the students. In most cases, these adjustments reduce some of the disparities among districts. In Los Angeles, for example, the mean reading achievement level rises from -.256 SD to -.156 SD after adjustment for racial impact of Segregarion 011 the Achievement Gap and ethnic composition. In most cases the adjusted achievement levels are closer to the state average than the actual levels. This means that these school districts have relatively low levels of academic achievement, in part, because they enroll higher concentrations of minority students than other districts in the state. In other words, school-district performance results would be better in these school districts if they enrolled students like those found in the state as a whole. By the same token. in school districts with lower concentrations of minorities, like Grossmont. enrolling students like those found in the state as a whole would reduce some of their apparent superior performance.
The next set of estimates is adjusted for both racial and ethnic composition and other student characteristics-gender, transient, limited English proficiency, and parental education. These adjustments further reduce the disparities among these six districts. In fact. these estimates suggest that San Diego, San Francisco, East Side, and Grossmont would perform at about the state average if they enrolled students with characteristics similar to the state average. In mathematics achievement, San Diego would actually do significantly better than the state average. Los Angeles and Kern would continue to perform significantly below the state average.
The final set of adjustments controls for contextual differences in parental education in addition to student background characteristics. These adjustments eliminate all disparities in achievement among the six districts, with the exception of Los Angeles.
The estimated effects of mean parental education vary by district. Mean parental education has a strong and significant effect on both reading and math achievement in LOS Angeles and Kern school districts, on reading achievement in San Francisco, and on math achievement in the Kern and Grossmont districts. In Los Angeles, for example, a 1 SD increase in mean parental education in Los Angeles schools would increase mean achievement levels by more than .2 SD. These results suggest that average achievement levels are higher in schools with students of higher socioeconomic status, independent of the effects of individual Rumberger and Willmr socioeconomic status on individual achievement. And they are consistent with virtually all school-effects studies that have found strong and powerful effects of school context, particularly using measures of average parental socioeconomic status (e.g., Lee & Bryk, 1989; Willms 1986 ).
Yet in some districts, such as East Side, San Diego (in reading), and Grossmont (in reading), the effects of mean parental education were small and not statistically significant. But in all cases, with the exception of reading for East Side (-.012), the effects were positive. The accuracy with which we can estimate the effects of context or other school-level variables depends on both the number of students and the number of schools in the analysis. This could account for our failure to find a statistically significant effect, particularly in the smaller districts. One possibility is that school context has a negligible influence in these districts: another possibiiir>t is that schnoi contest has an important effect, but the analysis is not powerful enough to detect it.
The figures in the top part of Table 2 reveal how well these adjustments explain betweenschool differences in mean achievement levels. In San Diego and Kern. adjustments for individual student characteristics aloneethnicity, gender, parental education, transience, and English proficiency-explain more than three quarters of the betweenschool differences in student achievement. These adjustments also explain about 60% of the between-school variation in math achievement in East Side. But in Los Angeles, San Francisco, and Grossmont, the adjustments explain only about a third of the between-school variation. The inclusion of mean parental education in most cases increased the proportion of variation in mean achievement explained by the model. But in some districts, the variation among schools in mean achievement was small to begin with, and most of the variation could be explained by pupil-level characteristics. In the two districts that had the largest variation between schools in mean school achievement, Los Angeles and San Francisco, mean parental education explained about 11% to 18% of the variation, after student-level factors had been taken into account.
Racial and ethnic differences in achievement
We now turn to racial and ethnic differences in achievement. The unadjusted values for the achievement gap shown in Table 1 reveal large disparities among racial and ethnic groups in the state as a whole and within the six largest school districts. Statewide, the achievement gap between Whites and minorities in 1988 was generally negative and very large. The achievement gap between Whites and Blacks and between Whites and Hispanics in both reading and math was about -.5 SD. The gap between Whites and Asians in reading was somewhat smaller. about a third of a standard deviation. And in mathematics achievement, Asians scored higher than Whites by more than a tenth of a standard deviation.
Within the six districts. the achievement gap was mostly negative and significant. meaning that minorities scored significanti\. lower than Whites in reading and math. But for each ethnic group, the size of the gap varied a great deal among the six districts. For Asians and Blacks it tended to be largest for San Diego and San Francisco. For Hispanics, the gap was more uniform across the six districts. In some cases the gap was either insignificant or positive. In the Kern high school district, there was no significant achievement gap between Whites and Asians and between Whites and Blacks (in reading). There was also no significant gap in math achievement between Whites and Asians in East Side. Asians had a positive achievement gap in math in Los Angeles, which means they scored higher than Whites.
In most cases, the size of the achievement gap for Asians and Hispanics is greatly reduced after controlling for differences in background characteristics. In general, the reduction is greater in reading achievement than in mathematics achievement. In fact, in the East Side district, a sizable and significant achievement gap in reading for Asians and Hispanics becomes insignificant after controlling for these characteristics. In San Diego and San Francisco, the Asian achievement gap in mathematics also becomes insignificant. And in Grossmont, the His-panic achievement gap in reading becomes insignificant.
Overall, the results indicate that a sizable portion of the achievement gap for Asians and Hispanics is due to their family and individual circumstances: lower levels of parental education, higher rates of transience. and limited English proficiency. But these characteristics explain very little of the achievement gap for Black students, and in all six districts the Black achievement gap is generally much larger than for any other minority group (except in San Diego and San Francisco for reading achievement). In other words. Blacks would continue to perform more poorly than other ethnic groups and than Whites even if they had the same family backgrounds, rates of transience, and English proficiency. This finding is consistent with Ogbu's argument that African-Americans represent "involuntary" minorities who perform poorly in school not because of differences in socioeconomic status. but hccause of cultural differences of how they relate to schooling and how schooling relates to them (Ogbu, 1989) .
As in the case of average school achievement. these figures only show whether there was an average achievement gap between Whites and minorities within the six districts. To determine whether there were significant differences in the achievement gaps among schools within the districts, we have to examine the parameter variance estimates in Table 2 .
The estimates reveal that in most districts, there were significant differences among schools in the size of the achievement gap for Asians, but not for Blacks or Hispanics. The exception was in Los Angeles, where there were significant differences in the size of the achievement gap for all ethnic groups. And in the Kern school district, there were no significant differences in the size of the achievement gap for any minority group.
In most cases the analysis was not powerful enough to discern differences among schools in the size of the racial and ethnic achievement gaps because the variability in the estimates of the achievement gaps due to measurement and sampling error were relatively large compared with the amount of variability Impact of Segregation on the Achievement Gap among schools in their achievement gaps. Los Angeles was the exception, where there was considerable variability among schools. Nonetheless, in those cases where there were significant differences among schools in the size of the achievement gap, we further adjusted the minority achievement gap for differences in school context. The results of these estimates are shown in Table 1 .
In most cases, controlling for school context had little effect on the minority achievement gap. The negative achievement gap between Whites and minorities remained. And except in Los Angeles and San Diego (in reading). school context had no significant impact on the size of the achievement gap, In Los Angeles, the results suggest that increasing mean parental education by 1 SD would c increase mean school achievement by .218 SD in reading and .232 SD in math. but it would also exacerbate the achievement gap between Whites and Blacks (I-J!! -.I79 SL> in reading and b>' -,262 SD in math) and between Whites and Hispanics (by -.185 SD in reading and by -.239 SD in math). In San Diego, the effects of mean parental education on reading achievement was stronger for Asians than it was for Whites, at least in reading (.287 SD). The lack of association between school context and the minority achievement gap outside of Los Angeles and San Diego is consistent with Lee and Bryk (1989) , who found no differential effect of mean SES on minority achievement for a national sample of high schools.
The estimated parameter variances in Table 2 show that, in many cases, a large proportion of the between-school variance in the minority achievement can be explained by student background characteristics and school context.
Summary and Conclusions
This study examined the extent of racial and ethnic segregation in California high schools and attempted to assess whether segregation contributes to differences in achievement between ethnic groups. A detailed assessment of these issues necessarily requires complex statistical methods because variables at one level of the schooling hierarchy can affect the relationships between variables at other levels. Our analysis employed a multilevel regression technique in an attempt to address this problem, but was only moderately successful. Nonetheless, we can draw conclusions not only for policymakers concerned with school segregation and minority achievement, but also for administrators who wish to use monitoring data to examine questions concerning why schools vary in their achievement or why some schools are more successful in reducing inequities between racial and ethnic groups.
We found that the extent of segregation was large in the state as a whole and within each of the six largest school districts. We used two measures of segregation: one that indicated dissimilarities in the racial and ethnic mix of schools (dissimilarity index). and one that indicated the amount of exposure that members of a racial or ethnic group had to members of other groups (isolation index). About one half of all students in California would have had to change high schools for the schools to represent the racial and ethnic composition of the state in [1988] [1989] . Across the six districts we examined, the dissimilarity index indicated that about one quarter to one half of the students would have had to relocate schools to achieve a consistent racial and ethnic mix among schools. Estimates of the isolation index showed that although some racial and ethnic groups (e.g., American Indians, Asians, Pacific Islanders, and Filipinos) were unevenly distributed among the district's schools. their numbers were relatively small so that they were exposed to members of other groups.
White students had the least exposure to members of other groups because they attended schools that were predominantly White. This may have important implications for desegregation plans. Given that White students, on average, come from more advantaged backgrounds and have higher levels of achievement, the proportion of White students in a school may be critical to determining the climate of a school and its levels of teaching and nonteaching resources. If so, desegregation policies should be aimed at attracting White students to schools that are not predominantly White. Desegregation policies that result in a redistribution of other ethnic groups might not have the same effect.
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Our analysis of school achievement assumed that in districts where segregation is high, there is wide variation in the "context" or climate of the schools. One could ask therefore whether a Black pupil would fare better in a school that was predominantly White, predominantly Black, or racially integrated. Initially, we attempted to estimate the effects of several indicators of context (e.g., percentage White, percentage Black, percentage Hispanic, etc.), but found that . these variables were too highly correlated with each other, and the number of variables reduced the statistical power of our analyses. A simple way to overcome this problem was to operationalize school context by the mean level of parental education in the school. This gave us an overall indication of the effects of segregation, but did not allow us to ask more .
particular questions like whether students of each minority group would fare better in schools with a particular racial and ethnic mix. Raciai and ethnic segregation mav also be reiated to the levels of teaching and nonteaching resources in a school. But here, too, we found that indicators of school resources were too highly correlated with our measure of context. Our inability to separate the effects of context from resources has implications for those attempting to monitor school performance. Schools and districts are likely to find it more useful to monitor changes in the racial and ethnic achievement gap from year to year than to emphasize differences among schools or districts. Researchers attempting to assess the impact of various reforms could achieve a more powerful analysis than this cross-sectional analysis by examining whether changes in school context or resources are associated with changes in school performance or changes in the ethnic achievement gaps among schools (see Willms & Raudenbush, 1989) . Another shortcoming of the present analysis is that there was no control measure for the academic achievement or ability of students at the time they entered secondary school. Thus our estimates of the variation in adjusted school means represent the cumulative effects of both primary and secondary schooling, not the unbiased estimates of secondary school effects. For the same reason, our estimates of the contextual effect may be upwardly biased (see Hauser, 1970) .
Despite these limitations, the analysis of student achievement yielded several important conclusions. First, there was substantial variation in achievement across school districts and across schools within each district. Many, but not all, of these differences could be explained by differences in the background characteristics of students-their ethnicity, gender, parental education, transience, and English proficiency. After controlling for student-level characteristics, there was little variation in mean achievement among school districts, although mean achievement in Los Angeles still remained significantly below the state average. Within some of the school districts. however, there remained significant variation among schools. The remaining variation in these districts was significantly related to mean parental education. This suggests that students attending schools with high levels of mean parental education are likely to fare better than if they attended schools with low parental education. In Los Angeles, this "contextual effect" was stronger for Whites than it was for Blacks or Hispanics. In other districts the effect did not differ significantly across racial and ethnic groups.
Second, there was a substantial achievement gap between racial and ethnic groups. This, too, varied among districts and among schools within districts. Controlling for family background reduced the size of the achievement gap for Asians and Hispanics, but not for Blacks. Controlling for family background also reduced the variation in the achievement gaps among school districts and among schools within districts. But in most cases the analysis was not powerful enough to discern differences among schools in the size of the racial and ethnic achievement gaps due to small sample sizes.
Third, even with these adjustments, substantial differences remain among school districts in both mean achievement levels and mean achievement differences between Whites and minorities. Controlling for differences in student characteristics revealed that mean achievement levels would be comparable to the state average in five of the six districts, but not in Los Angeles. But the biggest variation was in the size of the minority achievement gap. In some districts, miImpact of Segregation on the Achievement Gap nority achievement levels were actually comparable to Whites after controlling for differences in background, but only for certain groups, primarily Asians.
Our analysis confirms the widely supported tenet that differences in students' backgrounds can explain many of the differences we observe in the performance of schools and the performance of ethnic groups. But they cannot explain all of the differences. If schools enrolled students with identical characteristics, we would still see substantial variation in the performance of schools and students.
Nevertheless, our results suggest that students, in general, achieve better results when they attend a school with higher average parental background. Because minority stu-l dents are less likely to attend schools with favorable school contexts. they are less able to capitalize on contextual effects. Efforts to desegregate students are therefore like]!, to reduce differences in achievement. What our analysis is unable to do, however, is determine whether these differences could be eliminated just as effectively through changing the distribution of resources.
What this and other research suggests is that both types of changes would probably help reduce the minority achievement gap. Educational policymakers can alter the social composition of schools by redefining catchment areas and through magnet school programs or other choice mechanisms. Or they can redistribute resources among schools to help compensate for the adverse effects of social composition.
But choosing one strategy over the other may be less effective than pursuing both strategies together because context and resources are closely linked. For example, teachers with more education and experience may be attracted to and remain longer in those schools with more "desirable" students because they probably find it easier to maintain discipline, hold high expectations, and provide an enriched curricula in such schools than in schools serving more disadvantaged students. Given these forces, reforms that both alter the social composition of schools and redistribute resources may be the most successful.
where &, is the district mean, expressed as an effect size relative to the state average. The school-level residuals, hi, are the deviations of each school's mean from the state average. HLM combines equations (la) and (lb) and provides estimates of 8, and the variances of the residual terms, Var(tJ + Var(bi). The ratio of the between-school variance [Var(hj)] to the total variance [Var(cii) + Var(t+)J is an indication of the extent to which schools differ in their achievement.
Modef2. In model 2, the student-level model is:
(Achievement)ij = f&i + P,j(Asian)ij + &j(Fiiipino)ii + PJj(Black)ii + Bdj(Hispanic)ii + eij (24 where Asian, Filipino, flispanic. and Black are dichotomous variables denoting membership in those groups. These coefficients can be interpreted as the achievement gap between these groups and the reference category, which consists primarily of Whites. Due to centering, the esti--mates of the poj are the predicted achievement scores for a hypothetical pupil who had state-average characteristics.
The school-level model for these regressions includes a separate equation. like equation lb. for each of the pi's: ppi = 8, + FLY,. for p = 0. 1, 2, 3, 4 (2b) Var(k,J is the variance of the school means adjusted for race and ethnicity. The variance of the remaining t.~,'s indicate the extent to which the racial and ethnic achievement gap varies across schools. The HLM program includes Chi-square tests of whether these variances differ significantly from zero. If they were not statistically significant, we constrained the slopes to be parallel in subsequent regressions (i.e., fixed effects); otherwise we allowed them to vary (i.e., random effects) and attempted to model their variation on school-level variables.
ModeiS. In model 3, the student-level model is: 2, 3, 4, 5, 6, 7, 8 (3b) Again, Var&) is the variance of the school means adjusted for race, ethnicity, family background, and student characteristics. The variance of the remaining ki's indicate the extent to which the student variables vary across schools. In this model, we fixed the effects of the family and student characteristics other than race and ethnicity to be the same (parallel) across all schools. Mode14. In model 4, the student-level equation is the same as in model 3. In the school-level equation the pi's for the nonethnicity coefficients are fixed. For the other pi's the school-level equation is:
